PARP1 hinders histone H2B occupancy at the NFATc1 promoter to restrain osteoclast differentiation.
Induction of nuclear factor of activated T cells cytoplasmic 1 (NFATc1) by macrophage colony-stimulating factor (M-CSF) and receptor activator of NF-κB ligand (RANKL) is essential for macrophage differentiation into osteoclasts (OCs), but the underlying mechanisms remain unclear. The ability of poly(ADP-ribose) polymerase 1 (PARP1) to poly-ADP-ribosylate NFATc1 in T cells prompted us to investigate the PARP1 and NFATc1 interaction during osteoclastogenesis. However, extensive studies failed to directly link PARP1 to NFATc1. A combination of transcriptomics and proteomics studies was then used to identify PARP1 targets under these conditions. These unbiased approaches in conjunction with site-directed mutagenesis studies revealed that PARP1 inhibited NFATc1 expression and OC formation by ADP-ribosylating histone H2B at serine 7 and decreasing the occupancy of this histone variant at the NFATc1 promoter. The anti-osteoclastogenic function of PARP1 was confirmed in vivo in several mouse models of PARP1 loss-of-function or gain-of-function, including a novel model in which PARP1 was conditionally ablated in myeloid cells. Thus, PARP1 ADP-ribosylates H2B to negatively regulate NFATc1 expression and OC differentiation. This article is protected by copyright. All rights reserved.